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July 29, 2005
Peter Van Alyea
Redwood Oil Company
455 Yolanda Ave., Suite 200
Santa Rosa, CA 94502

Re: Well Installation Report
Redwood Oil Bulk Fueling Facility
1100 Bennett Valley Road
ECM Group Project #98-511-21

Dear Mr. Van Alyea:

ECM Group has prepared this summary report with the results of the well installation at the
above referenced site (Figure 1, Appendix A).

INTRODUCTION

One multi-level well (MW-15) and two conventional monitoring wells (MW-16 and MW-17)
were installed at the above-referenced site between March 22 and April 4, 2005.  The purpose of
the well installation was to investigate the impacts to groundwater at the site.  Well locations are
provided on Figure 2, Appendix A.

Scope of work

The scope of work for the well installation was outlined in the November 14, 2003 workplan1

and the October 22, 2004 addendum to the workplan.2

The following outlines the scope of work and procedures used for this investigation:

1. Prepare a site-specific safety plan for this investigation.

2. Install three ground water monitoring wells: one multi-level well to a depth of
approximately 150 ft bgs, and two conventional wells to a depth of approximately
40 ft bgs, in the locations shown on Figure 2, Appendix A.  Install sample ports at
approximately 30 - 40 ft bgs, 60 - 70 ft bgs, 95 - 105 ft bgs, and 140 - 150 ft bgs in
the multi-level well.
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3. Develop the wells.

4. Survey the wells.

5. Collect ground water samples from the wells.  Analyze the ground water samples
for petroleum hydrocarbons and fuel oxygenates.

6. Report the results.

BACKGROUND

Site History

The following site history information was obtained from Redwood Oil Company files and ECM
project files.

The station was built and operated by Union Oil during the 1960s.  The station was leased by
John Gantner during the 1970s until it was purchased by Redwood Oil in 1979.

The site is currently an operating Chevron service station.  Prior to UST replacement activities in
February and March of 1998, four USTs were present at the site.  The size of the former USTs,
composition, and product type, are shown below:

Tank Capacity
   (gallons)   Tank Type Product

10,000  Steel unleaded gasoline
10,000 Steel premium unleaded gasoline
2,000 Steel regular leaded gasoline
550 Steel waste oil

The pumps at the station were replaced in 1988, along with a portion of the below-grade piping. 
Tank test results were available from three test events during 1990 and early 1991.  The tanks
were tested tight on each occasion, except for the premium unleaded tank during the February,
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1990 test.  All three tanks retested tight in March, 1990.3,4,5

In February and March, 1998, the site USTs, product piping, and dispensers were removed and
replaced with an upgraded UST system.  

Previous Site Investigations and Remedial Activities

In November, 1990, a soil vapor survey was conducted at the site as part of a preliminary
environmental assessment.6  A photoionization detector (PID) instrument was used to measure
organic vapor concentrations from seventeen locations on the site.  The highest concentration of
organic vapor, 550 parts per million (ppm), was detected at a point southwest of the waste oil
tank.

On May 15 and 16, 1992, three monitoring wells (MW-1 through MW-3) were installed on-site
(Figure 2, Appendix A).  Hydrocarbons as gasoline were detected in soil samples collected from
each of the wells.

In July 1994, Sierra Environmental Services (SES) supervised the drilling of seven borings (B-1
through B-7) at the site.  In October 1994, SES supervised the drilling of six additional borings
(B-8 through B-13).7  Soil samples collected from eight of the thirteen borings contained elevated
concentrations of petroleum hydrocarbons.  Ground water samples collected from ten of the
thirteen borings contained concentrations of petroleum hydrocarbons. Soil boring locations are
shown on Figure 2 (Appendix A).  Analytical results from soil samples are provided in Table 3,
Appendix B.

A continuous free-product recovery unit was installed in monitoring well MW-1 on September 2,
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1993.  Regular water level measurements and product thickness measurements were collected in
the wells until their destruction in 1998.  Historic water level measurements, product thickness
measurements, and product removal information is provided in the March 2, 1998 Monitoring
Status Report.8

In February, 1998, in preparation for corrective action soil excavation at the site, the existing site
monitoring wells were destroyed.  In February and March, 1998, the existing site USTs, product
piping, and fuel dispensers were removed and replaced with an upgraded system.  Approximately
4,000 cubic yards (CY) of soil containing petroleum hydrocarbons were excavated from the site. 
Details of the excavation activities are discussed in the May, 1998 report.9

In September, 1998, two on-site and three off-site monitoring wells (MW-4 through MW-8) were
installed at the site.  Monitoring well locations are shown on Figure 2, Appendix A.  Details of
the well installation are provided in the December 8, 1998 Monitoring Well Installation and
Monitoring Report.10

Five additional monitoring wells (MW-9 through MW-13) and one soil boring (B-14) were
installed at the site in June, 2000.11  Monitoring well/boring locations are shown on Figure 2,
Appendix A.

A Corrective Action Plan (CAP) was prepared for this site in February 1999.  The CAP
recommended installation of an air sparge system at the site.  Installation of the air sparge system
was completed in July, 2000.12

In 1999 an environmental site assessment was conducted for a neighboring site (1016 Bennett
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Valley, located west and down-gradient of the subject site).13  Elevated concentrations of
hydrocarbons were detected in soil and ground water samples at 1016 Bennett Valley Road.  The
location of 1016 Bennett Valley Road is shown in Figure 2, Appendix A.  Concentrations up to
1,300,000 and 26,000 ppb, for gasoline and benzene respectively, were detected in ground water
samples collected from the site.  Concentrations up to 1,100 and 0.35 ppm, for gasoline and
benzene respectively, were detected in soil samples collected from the site.

On January 29, 2002, one additional off-site monitoring well (MW-14) and four additional off-
site borings (B-15 through B-18) were installed at the site.  Soil data for all previously installed
points is presented in Table 4 (Appendix B).  Monitoring well locations and boring locations are
shown on Figure 2 (Appendix A).

On April 11th and 12th, 2002, three Cone Penetration (CPT) borings (CPT-1 through CPT-3), and
three adjacent hydropunch borings were installed at the site.14  (Figure 2, Appendix A).  On
March 4 and 5, 2003, three additional CPTs (CPT-4 through CPT-6) with adjacent hydropunch
borings were installed at the site.15  The CPT borings indicated that subsurface lithology, to
approximately 100 ft bgs, is composed primarily of moderate to high-permeability sands and silty
sands alternating with low-permeability formations of clays and silts.  Cross sections, prepared
from CPT logs, are presented as Figures 4, and 5 (Appendix A).  Of the 6 CPT/hydropunch
points installed, the most heavily impacted samples were collected from CPT-3, installed near
the source of the release.  Samples from CPT-5 (located in the eastern or upgradient direction),
CPT-4 (located in the southern or cross-gradient direction) and CPT-6 (located in the northern or
cross-gradient direction) were relatively unimpacted except for the shallow-zone sample (40 ft
bgs) collected from CPT-6.  Samples from CPT-1, located approximately 250 ft downgradient of
the release, also had relatively low impacts.

On December 5, 2003, a ground water extraction (GWE) remediation system was activated at the
site.  The GWE system consists of three extraction wells with submersible pumps.  Groundwater
is extracted and passed through activated carbon filters for treatment and permitted discharge.
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Topographic and Geologic Setting

The site is located in the City of Santa Rosa, Sonoma County, California, near the Sonoma
County Fairgrounds (Figure 1, Appendix A).  The topography of the site is relatively flat.  The
site vicinity is mapped as Holocene and Pleistocene alluvium which is composed of clay, silt,
sand and gravel.16  The closest surface water body is Matanzas Creek, located approximately
four-tenths of a mile north of the site.  Matanzas Creek flows west into Santa Rosa Creek.17

WELL INSTALLATION

One multi level monitoring well (MW-15) and two conventional monitoring wells (MW-16 and
MW-17) were installed between March 22, 2005 and April 4, 2005.  The wells were installed by
RSI (Resonant Sonic International) of Woodland, California, using resonant sonic drilling
technology.  The resonant sonic drilling methodology is described in detail in an American
Society of Testing and Materials (ASTM) document presented in Appendix F.  During drilling, a
six-inch diameter steel casing was advanced as the borehole was drilled.  The steel casing fit
tightly into the borehole, sealing the borehole and preventing cross-contamination as the borehole
was advanced.

The multi level well was installed between March 22 and April 1, 2005.  The CMT system for
multi-level well installation is described in detail in Appendix F.  The well casing consists of a
single flexible casing containing seven individual channels.  Sample ports were constructed in
the channels, at depths of 30 - 40 ft, 60 - 70 ft, 83 -93 ft, and 140 - 150 ft bgs., at the time of
installation.  Well construction material (sand and bentonite) may be either pre-packed on the
well casing prior to installation in the borehole, or the well casing may be inserted into the
borehole, and the sand and bentonite added to desired specifications as the outer steel casing is
removed.  For the well installations at this site, the well casing was inserted into the borehole,
and the sand and bentonite were added as the steel casing was removed.  Boring logs, including
precise sample port depths and well construction details (depths of sand, bentonite, and grout) are
included in Appendix D.

The conventional wells (MW-16 and MW-17) were installed between April 1 and April 4, 2005. 
The wells were installed to depths of approximately 40 feet bgs and screened between 30 ft and
40 ft bgs.  Boring logs, including well construction details, are included in Appendix D.
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Boreholes for the wells were logged in accordance with ECM Standard Operating Procedures -
Logging (Appendix C).  OVM readings were collected from selected soil samples in accordance
with ECM Standard Operating Procedures - OVM Readings (Appendix C).  Results of OVM
readings are recorded on the boring logs (Appendix D).

WELL DEVELOPMENT

The wells were developed on April 19 and 20, 2005 by ECM personnel.  The wells were
developed in accordance with ECM Standard Operating Procedure - Well Development
(Appendix C).  Well development field notes are located in Appendix G.

SURVEYING

Top of casing elevations of the three newly-installed wells were surveyed by Barry L. Kolstad,
professional land surveyor (P.L.S. 5677), on May 3, 2005.  Top of casing elevations are provided
in Table 1, Appendix B.

LITHOLOGICAL AND HYDROLOGICAL DATA

Boring logs are included in Appendix D.  Lithological data is summarized graphically in cross
section in Figures 3 and 4 (Appendix A).  The cross-section alignments are shown on Figure 2
(Appendix A).  Boring logs compiled during the course of this investigation and previous
investigations indicate the soil underlying the site is comprised of lean clay with varying amounts
of silt and sand, alternating with higher-permeability formations of sands and silty sand between
20 and 40 ft bgs.  Soils between 40 ft and 150 ft bgs, encountered during installation of multi-
level well MW-15, were mostly composed of sandy silt, with alternating layers of silty sand and
gravel.  Cross Section A includes details of the subsurface at locations of newly installed wells
MW-15 and MW-16, as well as previously installed CPT-1, CPT-2, CPT-3, and CPT-5.  Cross
Section B includes details of the subsurface at locations of previously installed CPT-3, CPT-4,
and CPT-6.

In June, 2001, a  pump test was conducted at the site.18  The purpose of the pump test was to
collect data on site hydrology to be used in the design of a ground water extraction system for the
site.   Average hydraulic conductivity for the site was calculated at approximately 6.4 to 6.7
ft/day.  Measurements collected during past monitoring events at the site indicate that ground
water flow is westerly, at an approximate gradient between 0.003 and 0.03 ft/ft.
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GROUND WATER MONITORING

Ground water samples were collected on May 4, 2005, in accordance with ECM Standard
Operating Procedure - Multi-Level Well Sampling, and ECM Standard Operating Procedure -
Ground Water Sampling.  Field data sheets for well sampling are located in Appendix G. 
Samples were transported under chain of custody to Friedman and Bruya Inc.of Seattle,
Washington and analyzed for hydrocarbons as gasoline (TPH[G]), hydrocarbons as diesel
[TPH(D)], benzene, toluene, ethylbenzene, xylenes, and fuel oxygenates.  Table 2 and Table 3
(Appendix B) provide results of groundwater analysis.

ANALYTICAL RESULTS

Analytic results for all sample ports in MW-15 and well MW-16 are shown graphically on the
cross section (Figures 5, Appendix A).  Subsurface conditions and contaminant concentrations
from well MW-17 were consistent with results from well MW-16 and are not provided in cross
section.  Analytical results for ground water collected from all wells and sample ports are
tabulated in Table 2 and Table 3 (Appendix B).  Laboratory analytic reports and chain of custody
documents are included in Appendix E.

Gasoline, BTEX compounds, and oxygenates were detected in samples collected from the four
sample ports in MW-15.  Concentrations were elevated in the 30-40' port and the 140-150' port. 
Samples collected from wells MW-16 and MW-17 contained very low to low concentrations of
BTEX compounds and oxygenates.  Gasoline and diesel were not detected in the samples
collected from MW-16 and MW-17.

CONCLUSIONS AND RECOMMENDATIONS

Well MW-15 was installed near the source of the release.  Groundwater in MW-15, at depths up
to 150 ft bgs, is impacted with gasoline, BTEX compounds, and fuel oxygenates.  Wells MW-16
and MW-17 were installed offsite in the down-gradient direction.  Depth to water in MW-16 and
MW-17 is approximately 7 ft bgs.  MW-16 and MW-17 are screened between 30 and 40 ft bgs,
and were designed to investigate impacts in the higher permeability zone between 20 ft and 40 ft
bgs.  Samples collected from MW-6 (located adjacent to MW-16, and screened between 5 ft and
20 ft bgs) are consistently highly impacted.  The initial samples collected from MW-16 and MW-
17 indicate that significant impacts to groundwater do not extend to the 30 to 40 ft zone.
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ECM recommends that wells MW-16 and MW-17 be monitored on a semi-annual basis for one
year, and that each sample port in MW-15 be sampled quarterly for one year.  The monitoring
frequency for MW-15 through MW-17 should be reevaluated after one year.

Thank you for allowing ECM Group to provide environmental consulting services to Redwood
Oil Company.  Please call if you have questions or require additional information.

Sincerely,
ECM Group

David Hazard
Staff Scientist

Jim Green
Professional Engineer #C58482

Attachments:
Appendix A - Figures
Appendix B - Tables
Appendix C - ECM Standard Operating Procedures
Appendix D - Well Completion Details, Soil Classification System Chart, And

Boring Logs
Appendix E - Chain of Custody Documents and Laboratory Analytical Results
Appendix F - Multi-Level Well System and Resonant Sonic Drilling Reference

Material
Appendix G - Well Development and Ground Water Sampling Field Data Sheets

cc: Joan Fleck, North Coast Regional Water Quality Control Board
John Anderson, Sonoma County Department of Health Services
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Figure 1. Site Location Map – Redwood Oil Service Station, 1100 Bennett Valley Road, Santa Rosa, California
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Figure 2. Site Map with Locations of Geologic Cross Sections A-A' and B-B' - Redwood Oil Service Station #106, 1100 Bennett Valley Road, Santa Rosa, California
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Table 1. Monitoring Well Survey Data, Well Construction Details, and Depth to Ground Water -  1100 Bennett Valley Road, Santa Rosa, California

Well ID Date TOC (Ft,msl) DTW 
(Ft)

GWE 
(Ft,msl)

Screen 
Interval

Sand Pack 
Interval

Bentonite 
Interval

Notes

9/18/1998 5.95 159.20
1/4/1999 7.12 158.03

3/10/1999 4.37 160.78
10/1/1999 7.73 157.42

1/5/2000 8.70 156.45
3/29/2000 4.88 160.27
7/11/2000 7.60 157.55
9/29/2000 8.11 157.04
12/7/2000 8.52 156.63

3/6/2001 6.60 158.55
6/21/2001 7.05 158.10
9/18/2001 8.47 156.68

12/19/2001 7.05 158.10
3/20/2002 4.50 163.21
6/20/2002 6.18 161.53 Surveyed for EDF compliance.
9/20/2002 7.68 160.03

12/31/2002 3.42 164.29
3/25/2003 4.80 162.91

7/1/2003 5.76 161.95
10/2/2003 7.61 160.10
12/9/2003 7.80 159.91

3/2/2004 4.12 163.59
6/8/2004 7.00 160.71

6/28/2004 7.37 160.34
9/9/2004 8.71 159.00

12/28/2004 7.84 159.87
3/29/2005 3.60 164.11

165.15MW-4 0-44-205-20

167.71
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Table 1. Monitoring Well Survey Data, Well Construction Details, and Depth to Ground Water -  1100 Bennett Valley Road, Santa Rosa, California

Well ID Date TOC (Ft,msl) DTW 
(Ft)

GWE 
(Ft,msl)

Screen 
Interval

Sand Pack 
Interval

Bentonite 
Interval

Notes

9/18/1998 7.62 157.60
1/4/1999 7.61 157.61

3/10/1999 4.29 160.93
10/1/1999 8.70 156.52

1/5/2000 9.28 155.94
3/29/2000 5.27 159.95
7/11/2000 7.47 157.75
9/29/2000 9.05 156.17
12/7/2000 8.04 157.18

3/6/2001 5.40 159.82
6/21/2001 7.95 157.27
9/18/2001 9.45 155.77

12/19/2001 5.60 159.62
3/20/2002 4.85 162.94
6/20/2002 7.21 160.58 Surveyed for EDF compliance.
9/20/2002 9.01 158.78

12/31/2002 4.35 163.44
3/25/2003 5.15 162.64

7/1/2003 7.00 160.79
10/2/2003 9.00 158.79
12/9/2003 8.60 159.19

3/2/2004 4.58 163.21
6/8/2004 8.18 159.61

6/28/2004 9.09 158.70
9/9/2004 10.32 157.47

12/28/2004 7.19 160.60
3/29/2005 4.10 163.69

165.22 4-205-20

167.79

165.22

MW-5 0-4
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Table 1. Monitoring Well Survey Data, Well Construction Details, and Depth to Ground Water -  1100 Bennett Valley Road, Santa Rosa, California

Well ID Date TOC (Ft,msl) DTW 
(Ft)

GWE 
(Ft,msl)

Screen 
Interval

Sand Pack 
Interval

Bentonite 
Interval

Notes

9/18/1998 8.50 154.99
1/4/1999 7.88 155.61

3/10/1999 3.97 159.52
10/1/1999 9.65 153.84

1/5/2000 9.70 153.79
3/29/2000 5.91 157.58

7/13/001 --- --- Monitoring well was inaccessable 
9/29/2000 9.73 153.76

12/7/001 --- --- Monitoring well was inaccessable 
3/6/2001 4.37 159.12

6/21/2001 8.52 154.97
9/18/2001 10.12 153.37

12/19/2001 9.93 153.56
3/20/2002 5.29 161.23 Surveyed for EDF compliance.
6/20/2002 7.95 158.57
9/20/2002 9.91 156.61

12/31/2002 3.89 162.63
3/25/2003 5.59 160.93

7/1/2003 7.58 158.94
10/2/2003 9.70 156.82
12/9/2003 8.70 157.82

3/2/2004 5.21 161.31
6/8/2004 8.51 158.01

6/28/2004 9.93 156.59
9/9/2004 11.04 155.48

12/28/2004 -- -- Monitoring well was inaccessable 
3/29/2005 3.64 162.88

0-44-20163.49 5-20

166.52

MW-6
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Table 1. Monitoring Well Survey Data, Well Construction Details, and Depth to Ground Water -  1100 Bennett Valley Road, Santa Rosa, California

Well ID Date TOC (Ft,msl) DTW 
(Ft)

GWE 
(Ft,msl)

Screen 
Interval

Sand Pack 
Interval

Bentonite 
Interval

Notes

9/18/1998 8.81 154.52
1/4/1999 7.18 156.15

3/10/1999 4.40 158.93
10/1/1999 8.31 155.02

1/5/2000 8.79 154.54
3/29/2000 4.96 158.37
7/11/2000 7.11 156.22
9/29/2000 8.68 154.65
12/7/2000 8.31 155.02

3/6/2001 4.62 158.71
6/21/2001 7.70 155.63
9/18/2001 9.17 154.16

12/19/2001 4.96 158.37
3/20/2002 --- --- Resurveyed for EDF compliance. Monitoring well 

was inaccessable.
6/20/2002 7.00 160.01
9/20/2002 8.81 158.20

12/31/2002 4.17 162.84
3/25/2003 5.00 162.01

7/1/2003 6.92 160.09
10/2/2003 8.70 158.31
12/9/2003 8.24 158.77

3/2/2004 5.61 161.40
6/8/2004 8.12 158.89

6/28/2004 9.29 157.72
9/9/2004 10.34 156.67

12/28/2004 6.02 160.99
3/29/2005 4.02 162.99

163.33 0-44-205-20

167.01

MW-7
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Table 1. Monitoring Well Survey Data, Well Construction Details, and Depth to Ground Water -  1100 Bennett Valley Road, Santa Rosa, California

Well ID Date TOC (Ft,msl) DTW 
(Ft)

GWE 
(Ft,msl)

Screen 
Interval

Sand Pack 
Interval

Bentonite 
Interval

Notes

9/18/1998 6.00 158.37
1/4/1999 7.84 156.53

3/10/1999 2.41 161.96
10/1/1999 7.29 157.08

1/5/2000 7.57 156.80
3/29/2000 3.52 160.85
7/11/2000 5.71 158.66
9/29/2000 7.42 156.95
12/7/2000 7.00 157.37

3/6/2001 3.08 161.29
6/21/2001 6.22 158.15
9/18/2001 7.87 156.50

12/19/2001 3.45 160.92
3/20/2002 3.10 163.83 Surveyed for EDF compliance.
6/20/2002 5.48 161.45
9/20/2002 7.30 159.63

12/31/2002 2.99 163.94
3/25/2003 3.29 163.64

7/1/2003 5.20 161.73
10/2/2003 7.21 159.72
12/9/2003 6.67 160.26

3/2/2004 2.38 164.55
6/8/2004 6.27 160.66

6/28/2004 6.91 160.02
9/9/2004 8.15 158.78

12/28/2004 5.28 161.65
3/29/2005 2.60 164.33

164.37 0-44-205-20

166.93

MW-8
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Table 1. Monitoring Well Survey Data, Well Construction Details, and Depth to Ground Water -  1100 Bennett Valley Road, Santa Rosa, California

Well ID Date TOC (Ft,msl) DTW 
(Ft)

GWE 
(Ft,msl)

Screen 
Interval

Sand Pack 
Interval

Bentonite 
Interval

Notes

7/11/2000 6.28 156.44
9/29/2000 7.75 154.97
12/7/2000 7.30 155.42

3/6/2001 4.34 158.38
6/21/2001 6.95 155.77
9/18/2001 8.25 154.47

12/19/2001 4.66 158.06
3/20/2002 4.70 161.70 Surveyed for EDF compliance.
6/20/2002 6.41 159.99
9/20/2002 7.92 158.48

12/31/2002 3.75 162.65
3/25/2003 5.71 160.69

7/1/2003 6.20 160.20
10/2/2003 7.30 159.10
12/9/2003 6.78 159.62

3/2/2004 4.39 162.01
6/8/2004 7.10 159.30

6/28/2004 7.66 158.74
9/9/2004 8.77 157.63

12/28/2004 4.66 161.74
3/29/2005 4.05 162.35

2-44-20MW-9 162.72 5-20

166.40
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Table 1. Monitoring Well Survey Data, Well Construction Details, and Depth to Ground Water -  1100 Bennett Valley Road, Santa Rosa, California

Well ID Date TOC (Ft,msl) DTW 
(Ft)

GWE 
(Ft,msl)

Screen 
Interval

Sand Pack 
Interval

Bentonite 
Interval

Notes

7/11/2000 8.50 153.73
9/29/2000 10.07 152.16
12/7/2000 9.47 152.76

3/6/2001 4.61 157.62
6/21/2001 9.00 153.23
9/18/2001 10.50 151.73

12/19/2001 5.10 157.13
3/20/2002 5.75 160.16 Surveyed for EDF compliance.
6/20/2002 8.45 157.46
9/20/2002 10.28 155.63

12/31/2002 3.53 162.38
3/25/2003 6.10 159.81

7/1/2003 8.12 157.79
10/2/2003 10.10 155.81
12/9/2003 8.70 157.21

3/2/2004 4.55 161.36
6/8/2004 8.73 157.18

6/28/2004 9.34 156.57
9/9/2004 10.41 155.50

12/28/2004 4.74 161.17
3/29/2005 3.71 162.20

162.23 2-44-205-20

165.91

MW-10
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Table 1. Monitoring Well Survey Data, Well Construction Details, and Depth to Ground Water -  1100 Bennett Valley Road, Santa Rosa, California

Well ID Date TOC (Ft,msl) DTW 
(Ft)

GWE 
(Ft,msl)

Screen 
Interval

Sand Pack 
Interval

Bentonite 
Interval

Notes

7/11/2000 8.36 154.50
9/29/2000 9.96 152.90
12/7/2000 9.37 153.49

3/6/2001 4.65 158.21
6/21/2001 8.78 154.08
9/18/2001 10.31 152.55

12/19/2001 5.20 157.66
3/20/2002 5.65 160.89 Surveyed for EDF compliance.
6/20/2002 8.27 158.27
9/20/2002 10.21 156.33

12/31/2002 4.11 162.43
3/25/2003 5.98 160.56

7/1/2003 7.94 158.60
10/2/2003 10.00 156.54
12/9/2003 8.86 157.68

3/2/2004 5.14 161.40
6/8/2004 8.75 157.79

6/28/2004 9.88 156.66
9/9/2004 10.98 155.56

12/28/2004 6.28 160.26
3/29/2005 3.95 162.59

162.86 5-20

166.54

MW-11 2-44-20
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Table 1. Monitoring Well Survey Data, Well Construction Details, and Depth to Ground Water -  1100 Bennett Valley Road, Santa Rosa, California

Well ID Date TOC (Ft,msl) DTW 
(Ft)

GWE 
(Ft,msl)

Screen 
Interval

Sand Pack 
Interval

Bentonite 
Interval

Notes

7/11/2000 8.49 154.37
9/29/2000 10.04 152.82
12/7/2000 --- --- Monitoring well was inaccessable 

3/6/2001 --- --- Monitoring well was inaccessable 
6/21/2001 9.04 153.82
9/18/2001 10.46 152.40

12/19/2001 162.86 7.30 155.56
3/20/2002 5.81 160.75 Surveyed for EDF compliance.
6/20/2002 8.48 158.08
9/20/2002 10.35 156.21

12/31/2002 --- --- Monitoring well was inaccessable 
3/25/2003 6.06 160.50

7/1/2003 8.12 158.44
10/2/2003 10.18 156.38
12/9/2003 9.03 157.53

3/2/2004 5.09 161.47
6/8/2004 8.96 157.60

6/28/2004 9.91 156.65
9/9/2004 11.06 155.50

12/28/2004 6.34 160.22
3/29/2005 4.06 162.50

162.86

166.56

MW-12 2-45-20 4-20
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Table 1. Monitoring Well Survey Data, Well Construction Details, and Depth to Ground Water -  1100 Bennett Valley Road, Santa Rosa, California

Well ID Date TOC (Ft,msl) DTW 
(Ft)

GWE 
(Ft,msl)

Screen 
Interval

Sand Pack 
Interval

Bentonite 
Interval

Notes

7/11/2000 9.63 154.51
9/29/2000 10.61 153.53
12/7/2000 10.07 154.07

3/6/2001 5.22 158.92
6/21/2001 9.37 154.77
9/18/2001 11.00 153.14

12/19/2001 5.72 158.42
3/20/2002 5.97 161.85 Surveyed for EDF compliance.
6/20/2002 8.67 159.15
9/20/2002 10.67 157.15

12/31/2002 4.80 163.02
3/25/2003 6.22 161.60

7/1/2003 8.21 159.61
10/2/2003 10.44 157.38
12/9/2003 9.50 158.32

3/2/2004 6.19 161.63
6/8/2004 9.32 158.50

6/28/2004 10.98 156.84
9/9/2004 12.11 155.71

12/28/2004 7.46 160.36
3/29/2005 4.41 163.41

2-44-205-20

167.82

MW-13 164.14

Page 10 of 11



Table 1. Monitoring Well Survey Data, Well Construction Details, and Depth to Ground Water -  1100 Bennett Valley Road, Santa Rosa, California

Well ID Date TOC (Ft,msl) DTW 
(Ft)

GWE 
(Ft,msl)

Screen 
Interval

Sand Pack 
Interval

Bentonite 
Interval

Notes

3/20/2002 5.90 161.07 Surveyed for EDF compliance.
6/20/2002 8.58 158.39
9/20/2002 10.51 156.46

12/31/2002 4.53 162.44
3/25/2003 6.23 160.74

7/1/2003 8.17 158.80
10/2/2003 10.29 156.68
12/9/2003 9.19 157.78

3/2/2004 5.62 161.35
6/8/2004 9.08 157.89

6/28/2004 10.34 156.63
9/9/2004 11.47 155.50

12/28/2004 6.74 160.23
3/29/2005 4.26 162.71

MW-15 @ 30' 5/4/2005 168.09 8.02 160.07 30 - 40 29 - 41 0 - 29 Surveyed for EDF compliance.

MW-15 @ 60' 5/4/2005 168.09 7.68 160.41 60 - 70 59 - 71 41 - 59 Surveyed for EDF compliance.

MW-15 @ 83' 5/4/2005 168.09 7.95 160.14 83 - 93 82 - 94 71 - 82 Surveyed for EDF compliance.

MW-15 @ 140' 5/4/2005 168.09 8.03 160.06 140 - 150 139 - 150 94 - 139 Surveyed for EDF compliance.

MW-16 5/4/2005 166.96 7.04 159.92 30 - 40 29 - 40 0 - 29 Surveyed for EDF compliance.

MW-17 5/4/2005 167.20 6.98 160.22 30 - 40 29 - 40 0 - 29 Surveyed for EDF compliance.

3/2/2004 11.56 156.67 Surveyed for EDF compliance.
6/8/2004 10.42 157.81

6/28/2004 15.27 152.96
9/9/2004 16.38 151.85
ft = feet

msl = Mean Sea Level
DTW = Depth to Water

GWE = Ground Water Elevation

PZ-1 0-44-205-20168.23

MW-14 0-44-205-20166.97
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Table 2.  Analytical Results for Ground Water - 1100 Bennett Valley Road, Santa Rosa, California

TPH-G TPH-D Benzene Toluene Ethyl benzene Xylenes MTBE Notes
<------------------------------------------------------ ppb ------------------------------------------------------->

9/18/1998 87,000 16,000 8,500 8,200 1,900 7,700 5,900
1/4/1999 79,000 <1,000 13,000 7,500 1,800 8,800 7,800

3/10/1999 44,000 <50 7,700 4,400 970 4,100 3,600
6/30/1999 17,000 270 2,200 300 490 800 3,000 Sample was flagged. See analytical report for details 
10/1/1999 --- --- --- -- -- -- --- Monitoring well now on semi annual sampling 

1/5/2000 32,000 <50 8,600 770 1,100 2,500 6,000
3/29/2000 64,000 3,200 9,500 7,400 1,700 6,100 9,000 Sample was flagged. See analytical report for details 
7/11/2000 14,000 790 4,300 130 680 420 5,100 Sample was flagged. See analytical report for details 
9/29/2000 19,000 <50 3,100 210 570 470 3,900
12/7/2000 41,000 <50 3,600 1,700 260 1,400 1,300

3/6/2001 25,000 <50 4,300 4,100 420 2,100 860
6/21/2001 720 160 140 18 28 12 340
9/18/2001 3,900 710 1,100 190 120 340 730

12/19/2001 21,000 1,200 5,000 3,200 710 1,800 1,500
3/20/2002 <50 <250 <1 <1 <1 <1 200
6/20/2002 150 <50 21 5 4 7 87
9/20/2002 720 120 34 3.8 3.5 7.1 720

12/31/2002 1,300 <50 200 95 22 82 77
3/25/2003 380 <125 120 30 7 27 3

7/1/2003 450 <50 160 62 14 54 10
10/2/2003 400 50 140 37 9 31 2
12/9/2003 1,000 64 290 100 26 113 47

3/2/2004 650 <50 190 84 21 82 49
6/8/2004 <25 260 <0.5 <0.5 <0.5 <1 <1

9/14/2004 950 55 120 46 16 67 37
12/28/2004 4,400 310 2,200 39 49 73 1,300

3/29/2005 3,800 200 350 150 65 320 180

Well ID Sample Date

MW-4
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Table 2.  Analytical Results for Ground Water - 1100 Bennett Valley Road, Santa Rosa, California

TPH-G TPH-D Benzene Toluene Ethyl benzene Xylenes MTBE Notes
<------------------------------------------------------ ppb ------------------------------------------------------->

Well ID Sample Date

9/18/1998 160,000 39,000 33,000 20,000 4,000 20,000 15,000
1/4/1999 160,000 <50 31,000 22,000 3,100 16,000 8,400

3/10/1999 190,000 230 34,000 13,000 3,500 15,000 6,800 Sample was flagged. See analytical report for details 
6/30/1999 130,000 1,700 22,000 15,000 2,500 12,000 4,900 Sample was flagged. See analytical report for details 
10/1/1999 --- --- --- --- -- --- --- Monitoring well now on semi annual sampling 

1/5/2000 170,000 <50 38,000 23,000 3,000 16,000 8,000
3/29/2000 130,000 5,000 17,000 9,300 3,500 12,000 6,500 Sample was flagged. See analytical report for details 
7/11/2000 190,000 29,000 33,000 21,000 2,800 13,000 6,500 Sample was flagged. See analytical report for details 
9/29/2000 260,000 <50 28,000 25,000 3,700 18,000 7,700
12/7/2000 250,000 <50 21,000 13,000 2,200 12,000 6,500

3/6/2001 96,000 <50 54,000 12,000 2,100 9,500 2,300
6/21/2001 90,000 6,500 23,000 12,000 2,400 11,000 6,200
9/18/2001 88,000 3,100 23,000 12,000 3,000 14,000 3,600

12/19/2001 84,000 5,100 25,000 9,600 2,800 12,000 3,300
3/20/2002 43,000 6,200 19,000 7,300 1,900 9,800 2,200
6/20/2002 94,000 7,800 28,000 11,000 2,200 8,600 3,200
9/20/2002 120,000 3,700 30,000 14,000 3,300 15,000 3,000

12/31/2002 110,000 10,000 23,000 9,500 3,000 11,000 2,400
3/25/2003 83,000 7,800 26,000 8,000 2,800 11,200 1,600

7/1/2003 62,000 5,300 33,000 11,000 3,300 13,000 2,200
10/2/2003 90,000 8,000 31,000 10,000 3,300 13,100 2,500
12/9/2003 110,000 6,700 29,000 8,800 3,100 13,000 1,600

3/2/2004 120,000 8,600 38,000 11,000 4,000 13,700 1,000
6/8/2004 81,000 5,500 31,000 8,100 2,900 10,000 1,300

9/14/2004 97,000 8,700 27,000 7,100 3,100 11,600 1,100
12/28/2004 68,000 12,000 17,000 2,400 2,800 12,000 660

3/29/2005 120,000 5,000 28,000 6,200 3,200 11,200 720

MW-5
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Table 2.  Analytical Results for Ground Water - 1100 Bennett Valley Road, Santa Rosa, California

TPH-G TPH-D Benzene Toluene Ethyl benzene Xylenes MTBE Notes
<------------------------------------------------------ ppb ------------------------------------------------------->

Well ID Sample Date

9/18/1998 49,000 8,000 10,000 3,200 1,600 5,200 10 Sample was flagged. See analytical report for details 
1/4/1999 11,000 <50 5,900 360 730 800 180

3/10/1999 18,000 190 2,800 330 77 930 91
6/30/1999 23,000 150 7,000 400 480 770 120 Sample was flagged. See analytical report for details 
10/1/1999 18,000 640 6,300 78 370 190 <250 Sample was flagged. See analytical report for details 

1/5/2000 22,000 <50 8,500 110 350 330 260
3/29/2000 15,000 1,200 4,200 380 290 460 <50 Sample was flagged. See analytical report for details 
7/13/2000 15,000 2,300 3,100 180 400 1,300 <13 Sample was flagged. See analytical report for details 
9/29/2000 33,000 <50 9,800 120 530 760 610

12/7/008 --- --- --- --- --- --- --- Monitoring Well was inaccessible 
3/6/2001 43,000 <50 30,000 1,300 760 1,300 120

6/21/2001 44,000 1,700 18,000 810 1,500 1,800 <1,250
9/18/2001 25,000 960 11,000 240 810 780 <1,000

12/19/2001 27,000 750 12,000 360 510 480 790
3/20/2002 20,000 1,400 16,000 1,300 980 1,310 810
6/20/2002 23,000 750 11,000 350 540 330 960
9/20/2002 <50,000 570 12,000 <500 510 <1,000 1,500

12/31/2002 21,000 440 8,200 270 340 340 2,300
3/25/2003 32,000 1,900 14,000 1,100 900 1,170 1,000

7/1/2003 19,000 960 14,000 440 550 414 1,400
10/2/2003 21,000 1,200 12,000 130 450 163 1,900
12/9/2003 3,300 190 1,500 18 44 24 280

3/2/2004 840 <50 500 38 40 42 47
6/8/2004 1,000 110 500 <5 55 11 <10

9/14/2004 <50 <50 <0.5 <0.5 <0.5 <1.5 1
12/28/2004 --- --- --- --- --- --- --- Well was inaccessible.

3/29/2005 6,300 700 1200 160 180 379 29

MW-6
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Table 2.  Analytical Results for Ground Water - 1100 Bennett Valley Road, Santa Rosa, California

TPH-G TPH-D Benzene Toluene Ethyl benzene Xylenes MTBE Notes
<------------------------------------------------------ ppb ------------------------------------------------------->

Well ID Sample Date

9/18/1998 <50 3,000 <0.5 <0.5 <0.5 <1.0 <1 Sample was flagged. See analytical report for details 
1/4/1999 4,200 <50 1,900 81 160 280 35

3/10/1999 9,800 <50 <0.50 70 150 390 18
6/30/1999 13,000 78 3,000 320 320 670 <125
10/1/1999 7,800 2,600 2,700 140 220 420 <100 Sample was flagged. See analytical report for details 

1/5/2000 14,000 <50 4,500 120 300 650 <50
3/29/2000 14,000 360 4,100 94 360 220 <50 Sample was flagged. See analytical report for details 
7/11/2000 8,500 560 3,000 53 270 220 12 Sample was flagged. See analytical report for details 
9/29/2000 15,000 <50 3,700 41 290 360 <25
12/7/2000 7,000 <50 1,300 83 160 280 <25

3/6/2001 13,000 1,200 4,600 110 510 850 <2.0
Sample analyzed for fuel oxygenates. See analytical 
report for details. 

6/21/2001 12,000 660 2,800 95 350 590 <500
9/18/2001 2,600 140 1,000 36 85 110 <50

12/19/2001 9,300 600 3,800 76 450 370 <50
3/20/2002 — — — — — — --- Well was inaccessible.
6/20/2002 6,800 730 2,600 34 270 112 <20
9/20/2002 14,000 330 4,800 <125 500 540 7.7

12/31/2002 9,300 770 2,600 70 240 300 5
3/25/2003 3,600 470 1,600 10 120 28 41

7/1/2003 600 52 200 18 22 34 49
10/2/2003 3,200 480 1,600 23 130 176 31
12/9/2003 16,000 170 390 17 24 45 24

3/2/2004 4,100 330 1,300 9 47 29 17
6/8/2004 2,000 110 860 16 47 46 <10

9/14/2004 5,000 110 980 23 84 58.8 6
12/28/2004 6,000 920 1,800 27 68 61.1 3.7

3/29/2005 1,600 100 350 5 22 8 2

MW-7
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Table 2.  Analytical Results for Ground Water - 1100 Bennett Valley Road, Santa Rosa, California

TPH-G TPH-D Benzene Toluene Ethyl benzene Xylenes MTBE Notes
<------------------------------------------------------ ppb ------------------------------------------------------->

Well ID Sample Date

9/18/1998 <50 <50 3 1 <0.5 <1.0 <1
1/4/1999 <50 <50 <0.5 <0.5 <0.5 <0.5 <5.0

3/10/1999 <50 <50 <0.5 <0.5 <0.5 <0.5 <5.0
6/30/1999 <50 <50 <0.5 <0.5 <0.5 <0.5 <5.0
10/1/1999 <50 <50 <0.5 <0.5 <0.5 1.2 <5.0

1/5/2000 220 <50 7.1 0.7 0.5 1.7 <2.0
3/29/2000 <50 <50 <0.5 <0.5 <0.5 <0.5 <0.5
7/11/2000 76 <50 4.6 <0.5 <0.5 0.5 <0.5
9/29/2000 <50 <50 <0.5 <0.5 <0.5 <0.5 <0.5
12/7/2000 <50 <50 <0.5 <0.5 <0.5 <0.5 <0.5

3/6/2001 <50 <50 2.8 <0.5 <0.5 <0.5 <2.0
6/21/2001 <50 52 6 2.3 1.1 2.6 <5.0
9/18/2001 <50 <50 <0.5 0.62 <0.5 <0.5 <5.0

12/19/2001 51 84 6 0.8 0.9 2.6 <5
3/20/2002 <50 <50 <1 <1 <1 <1 <1
6/20/2002 78 <50 18 5 4 7 4
9/20/2002 <50 <50 <0.5 <0.5 <0.5 <1 <5

12/31/2002 61 200 13 2.2 2.1 4.6 <1
3/25/2003 55 <50 16 3 1 5 <1

7/1/2003 <50 <50 11 2 2 4 <1
10/2/2003 <50 <50 <1 <1 <1 <1 <1
12/9/2003 71 <50 10 5 2 8 <1

3/2/2004 69 <50 5 13 2 13 1
6/8/2004 <25 <50 <0.5 0.6 <0.5 <1 <1

9/14/2004 <50 <50 3.3 1.4 0.7 3 <0.5
12/28/2004 <50 <50 <0.5 <0.5 <0.5 <1.5 <0.5

3/29/2005 <100 <50 3.1 <0.5 0.5 <1.5 1.9

MW-8
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Table 2.  Analytical Results for Ground Water - 1100 Bennett Valley Road, Santa Rosa, California

TPH-G TPH-D Benzene Toluene Ethyl benzene Xylenes MTBE Notes
<------------------------------------------------------ ppb ------------------------------------------------------->

Well ID Sample Date

7/11/2000 92 <50 6.4 <0.5 1.2 1 <0.5
9/29/2000 <50 <50 <0.5 <0.5 <0.5 <0.5 <0.5
12/7/2000 <50 <50 <0.5 <0.5 <0.5 <0.5 <0.5

3/6/2001 <50 <50 1.1 <0.5 <0.5 <0.5 <2.0
6/21/2001 67 <50 0.61 0.53 <0.5 <0.5 <5.0
9/18/2001 <50 <50 1.4 0.63 <0.5 <0.5 <5.0

12/19/2001 <50 <50 4.7 0.74 0.66 1.9 <5
3/20/2002 110 <50 35 8 4 7 <1
6/20/2002 99 <50 25 5 5 8 5
9/20/2002 <50 <50 18 0.8 1.5 <1 <5

12/31/2002 54 220 11 3.4 1.9 5.1 <1
3/25/2003 57 <50 15 4 2 6 <1

7/1/2003 63 <50 24 4 3 7 <1
10/2/2003 <50 <50 12 <1 <1 <1 <1
12/9/2003 53 <50 6 6 2 9 <1

3/2/2004 83 <50 6 15 2 15 1
6/8/2004 <25 <50 <0.5 0.6 <0.5 <1 <1

9/14/2004 <50 <50 2 3 1.2 5.9 <0.5
12/28/2004 <50 <50 <0.5 <5 <0.5 <1.0 <0.5

3/29/2005 <100 <50 0.9 <0.5 <0.5 <1.5 <0.5

MW-9
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Table 2.  Analytical Results for Ground Water - 1100 Bennett Valley Road, Santa Rosa, California

TPH-G TPH-D Benzene Toluene Ethyl benzene Xylenes MTBE Notes
<------------------------------------------------------ ppb ------------------------------------------------------->

Well ID Sample Date

7/11/2000 <50 <50 1.5 <0.5 <0.5 <0.5 8.1
9/29/2000 <50 <50 <0.5 <0.5 <0.5 <0.5 12
12/7/2000 <50 <50 <0.5 <0.5 <0.5 <0.5 13

3/6/2001 110 <50 20 1.2 0.82 0.75 12
6/21/2001 57 <50 6.3 1.5 0.78 1.2 34
9/18/2001 59 <50 7 1.1 0.6 1.2 39

12/19/2001 60 80 7.5 0.68 0.56 1 47
3/20/2002 82 <250 23 7 3 7 26
6/20/2002 150 <50 47 7 6 8 60
9/20/2002 380 <50 160 2.7 12 11 66

12/31/2002 140 <50 37 3.9 2.5 5.6 64
3/25/2003 110 <50 38 6 3 8 63

7/1/2003 77 <50 29 4 3 7 71
10/2/2003 58 <50 29 <1 <1 <1 110
12/9/2003 67 <50 8 8 2 10 96

3/2/2004 82 <50 6 13 2 14 83
6/8/2004 35 <50 <0.5 0.5 <0.5 <1 54

9/14/2004 <50 <50 <0.5 <0.5 <0.5 <1.5 35
12/28/2004 <50 <50 44 <0.5 <0.5 0.89 <0.5

3/29/2005 <100 <50 3.1 1.0 1.1 1.7 29

MW-10
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Table 2.  Analytical Results for Ground Water - 1100 Bennett Valley Road, Santa Rosa, California

TPH-G TPH-D Benzene Toluene Ethyl benzene Xylenes MTBE Notes
<------------------------------------------------------ ppb ------------------------------------------------------->

Well ID Sample Date

7/11/2000 3,000 770 260 48 8.3 550 12 Sample was flagged. See analytical report for details 
9/29/2000 8,500 <50 1,400 9.6 280 760 33
12/7/2000 3,300 <50 340 6.9 70 240 <2.5

3/6/2001 540 <50 220 2.5 2.7 7.8 <2.0
6/21/2001 930 170 250 9.1 41 44 <25
9/18/2001 1,200 160 290 12 83 120 <25

12/19/2001 140 140 34 1.5 2.4 3.6 <5
3/20/2002 <50 <50 <1 <1 <1 <1 <1
6/20/2002 140 <50 37 5 5 7 6
9/20/2002 64 <50 32 1.2 1.9 1.3 <5

12/31/2002 53 <50 17 2.9 1.9 4.4 <1
3/25/2003 97 <125 29 5 2 8 <1

7/1/2003 51 <50 16 3 2 7 <1
10/2/2003 <50 <50 15 <1 <1 <1 <1
12/9/2003 69 <50 8 8 2 10 <1

3/2/2004 92 <50 8 15 3 15 1
6/8/2004 <25 <50 1.1 <0.5 <0.5 <1 <1

9/14/2004 <50 <50 <0.5 <0.5 <0.5 <1.5 <0.5
12/28/2004 <50 <50 3 <5.0 0.69 1 <0.5

3/29/2005 <100 <50 2.3 0.6 0.7 1.1 <0.5

MW-11
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Table 2.  Analytical Results for Ground Water - 1100 Bennett Valley Road, Santa Rosa, California

TPH-G TPH-D Benzene Toluene Ethyl benzene Xylenes MTBE Notes
<------------------------------------------------------ ppb ------------------------------------------------------->

Well ID Sample Date

7/11/2000 3,400 340 710 46 78 70 3.3 Sample was flagged. See analytical report for details 
9/29/2000 3,500 <50 1,100 8.8 100 4.2 4.7
12/7/2000 --- --- --- --- --- --- --- Well was inaccessible.

3/6/2001 --- --- --- --- --- --- --- Well was inaccessible.
6/21/2001 620 84 210 4 8 <2.5 <25
9/18/2001 76 <50 17 1.6 0.99 2.1 11

12/19/2001 88 97 23 1.7 1.3 2.6 22
3/20/2002 540 <50 170 12 8 12 8
6/20/2002 320 62 92 8 7 8 14
9/20/2002 <250 — 76 <2.5 3.4 <5 36

12/31/2002 — — — — — — --- Well was inaccessible.
3/25/2003 1,600 100 540 15 50 15 8

7/1/2003 2,100 120 680 21 110 24 6
10/2/2003 150 <50 57 <1 1 <1 27
12/9/2003 340 <50 87 10 3 12 14

3/2/2004 1,100 69 270 20 6 21 7
6/8/2004 47 <50 <0.5 <0.5 <0.5 <1 1.5

9/14/2004 <50 <50 <0.5 <0.5 <0.5 <1.5 2
12/28/2004 <50 80 <0.5 <0.5 <0.5 <1.5 <0.5

3/29/2005 580 <50 90 3.1 13 7.7 0.6

MW-12
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Table 2.  Analytical Results for Ground Water - 1100 Bennett Valley Road, Santa Rosa, California

TPH-G TPH-D Benzene Toluene Ethyl benzene Xylenes MTBE Notes
<------------------------------------------------------ ppb ------------------------------------------------------->

Well ID Sample Date

8/8/2000 53,000 <50 3,700 5,600 1,400 7,200 ND
9/29/2000 11,000 <50 890 350 900 800 <5.0
12/7/2000 1,200 <50 170 7.5 7.7 26 <2.5

3/6/2001 1,000 <50 480 30 19 110 <2.0
6/21/2001 750 110 260 10 20 14 <25
9/18/2001 1,700 160 520 110 65 110 <50

12/19/2001 6,500 98 570 380 130 720 <5
3/20/2002 210 <250 34 2 <1 6 <1
6/20/2002 420 <250 130 63 15 46 10
9/20/2002 100 <50 36 1.5 4 2.2 <5

12/31/2002 2,600 320 410 170 84 240 <1
3/25/2003 270 <125 160 32 18 42 <1

7/1/2003 220 <50 58 15 8 23 <1
10/2/2003 410 <50 120 23 22 49 <1
12/9/2003 490 <50 100 12 15 47 <1

3/2/2004 530 <50 140 40 12 49 2
6/8/2004 47 <50 9.8 <0.5 0.7 <1 <1

9/14/2004 540 <50 99 15 13 28.9 <0.5
12/28/2004 110 <50 45 <0.5 <0.5 0.92 <0.5

3/29/2005 110 <50 22 1.3 2.2 2.8 <0.5

MW-13
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Table 2.  Analytical Results for Ground Water - 1100 Bennett Valley Road, Santa Rosa, California

TPH-G TPH-D Benzene Toluene Ethyl benzene Xylenes MTBE Notes
<------------------------------------------------------ ppb ------------------------------------------------------->

Well ID Sample Date

3/20/2002 8,100 2,300 200 20 2 1,700 6
6/20/2002 530 <50 100 19 15 27 52
9/20/2002 720 98 180 29 19 34 75

12/31/2002 900 96 130 58 22 55 140
3/25/2003 590 <125 160 50 21 35 63

7/1/2003 220 <50 68 11 7 15 52
10/2/2003 460 740 1,500 190 250 370 25
12/9/2003 220 <50 53 8 8 13 22

3/2/2004 2,700 200 1,300 8 180 19 7
6/8/2004 160 110 43 4.4 7.4 7.3 <1

9/14/2004 <500 <50 41 3.1 6.5 7.5 <0.5
12/28/2004 1,100     360 460 4.9 24 5.5 <0.5

3/29/2005 3,400     240 940 76 82 73 0.6

MW-15 @ 
30' 5/4/2005 110,000 250,000 21,000 19,000 1,000 5,700 22,000

MW-15 @ 
60' 5/4/2005 920        <50 190 140 9.2 48 59

MW-15 @ 
83' 5/4/2005 3,400     <50 580 780 43 210 7.3

MW-15 @ 
140' 5/4/2005 100,000 230,000 20,000 18,000 920 5,200 19,000

MW-16 5/3/2005 <100 <50 1.1 1.0 1.0 4.2 120

MW-17 5/3/2005 <100 <50 0.6 0.7 0.9 3.7 32

6/30/1999 <50 <50 <0.5 <0.5 <0.5 <0.5 <5.0
10/1/1999 <50 <50 <0.5 <0.5 <0.5 <0.5 <5.0

1/5/2000 <50 <50 <0.5 <0.5 <0.5 <0.5 <5.0
2/8/2000 <50 <50 <0.5 <0.5 <0.5 <0.5 <2.0

3/28/2000 <50 <50 <0.5 <0.5 <0.5 <0.5 <0.5

MW-14

DW-1020
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Table 2.  Analytical Results for Ground Water - 1100 Bennett Valley Road, Santa Rosa, California

TPH-G TPH-D Benzene Toluene Ethyl benzene Xylenes MTBE Notes
<------------------------------------------------------ ppb ------------------------------------------------------->

Well ID Sample Date

4/21/2000 <50 <50 <0.5 <0.5 <0.5 <0.5 <2.0
5/26/2000 <50 <50 <0.5 <0.5 <0.5 <0.5 <0.5
6/26/2000 <50 <50 <0.5 <0.5 <0.5 <0.5 <2.0
7/21/2000 <50 <50 <0.5 <0.5 <0.5 <0.5 <2.0
8/29/2000 <50 <50 <0.5 <0.5 <0.5 <0.5 <2.0
9/29/2000 <50 <50 <0.5 <0.5 <0.5 <0.5 <2.0
10/3/2000 <50 <50 <0.5 <0.5 <0.5 <0.5 <2.0
12/7/2000 140 <50 <0.5 0.58 <0.5 1.3 2 Sample was flagged. See analytical report for details 

12/29/2000 <50 <50 <0.5 <0.5 <0.5 <0.5 <2.0
1/5/2001 <50 --- <0.5 <0.5 <0.5 <0.5 <2.0 Sample analyzed by Sparger Technology Inc
1/5/2001 <50 --- <0.5 <0.5 <0.5 <0.5 <5.0 Sample analyzed by Entech Analytical Labs Inc

1/29/2001 <50 --- <0.5 <0.5 <0.5 <0.5 <5.0 Sample was flagged. See analytical report for details 
2/9/2001 <50 89 <0.5 <0.5 <0.5 <0.5 <5.0

2/22/2001 <50 <50 <0.5 <0.5 <0.5 <0.5 <2.0
2/28/2001 <50 <50 <0.5 <0.5 <0.5 <0.5 <5.0

3/6/2001 <50 <50 <0.5 <0.5 <0.5 <0.5 <2.0
4/6/2001 <50 <50 <0.5 <0.5 <0.5 <0.5 <5.0

5/14/2001 <50 <50 <0.5 <0.5 <0.5 <0.5 <5.0
6/21/2001 <50 <50 <0.5 <0.5 <0.5 <0.5 <5.0
7/13/2001 <50 <50 <0.5 <0.5 <0.5 <0.5 <5.0
8/22/2001 <50 <50 <0.5 <0.5 <0.5 <0.5 <5.0
9/18/2001 <50 <50 <0.5 <0.5 <0.5 <0.5 <5.0
10/8/2001 <50 160 <0.5 <0.5 <0.5 <0.5 <5

11/20/2001 <50 <50 <0.5 <0.5 <0.5 <0.5 <5
12/19/2001 <50 <50 <0.5 <0.5 <0.5 <0.5 <5

1/15/2002 <50 <250 <1 <1 <1 <1 <1
2/14/2002 <50 <50 <0.50 <0.50 <0.50 <0.50 <2.0
3/20/2002 <50 <50 <1 <1 <1 <1 <1
4/11/2002 <50 <50 <0.5 <0.5 <0.5 <0.5 <5
5/15/2002 <50 <50 <0.5 <0.5 <0.5 <0.5 <5
6/20/2002 <50 <50 <1 <1 <1 <1 <1
7/10/2002 <50 <50 <0.5 <0.5 <0.5 <1 <5

8/8/2002 <50 <50 <0.5 <0.5 <0.5 <1 <5
9/20/2002 <50 <50 <0.5 <0.5 <0.5 <1 <5

12/31/2002 <50 <50 <0.5 <0.5 <0.5 <1 <1

DW-1020
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Table 2.  Analytical Results for Ground Water - 1100 Bennett Valley Road, Santa Rosa, California

TPH-G TPH-D Benzene Toluene Ethyl benzene Xylenes MTBE Notes
<------------------------------------------------------ ppb ------------------------------------------------------->

Well ID Sample Date

3/25/2003 <250 <125 <1 <1 <1 <1 <1
7/1/2003 <50 <50 <1 <1 <1 <1 <1

10/2/2003 <50 <50 <1 <1 <1 <1 <1
12/9/2003 <50 <50 <1 <1 <1 <1 <1

3/2/2004 <50 77 <1 <1 <1 <1 <1
6/8/2004 <25 <50 <0.5 <0.5 <0.5 <1 <1

9/14/2004 <50 <50 <0.5 <0.5 <0.5 <1.5 <0.5
12/28/2004 <50 <50 <0.5 <0.5 <0.5 <1.5 <0.5

3/29/2005 <100 <50 <0.5 <0.5 <0.5 <1.5 <0.5

Explanation:
TPH(G) = Total Petroleum Hydrocarbons as Gasoline
TPH(D) = Total Petroleum Hydrocarbons as Diesel.
MTBE = Methyl tert butyl ether
ppb = parts per billion

DW-1020
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 Table 3.  Analytical Results for Ground Water - Oxygenates - Redwood Oil Service Station, 1100 Bennett Valley Road, Santa Rosa, California

t-Butyl alcohol 
(TBA)

Methyl t-butyl 
ether (MTBE)

Diisopropyl ether 
(DIPE)

Ethyl t-butyl ether 
(ETBE)

t-Amyl methyl ether 
(TAME)

9/18/1998 ND 5,900 ND ND ND
1/4/1999 ND 7,800 ND ND ND

3/10/1999 ND 3,600 ND ND ND
6/30/1999 ND 3,000 ND ND ND
10/1/1999 --- --- --- --- ---
1/5/2000 ND 6,000 ND ND ND

3/29/2000 ND 9,000 ND ND ND
7/11/2000 ND 5,100 ND ND ND
9/29/2000 ND 3,900 ND ND ND
12/7/2000 ND 1,300 ND ND ND
3/6/2001 620 860 ND ND ND

6/21/2001 ND 340 ND ND ND
9/18/2001 ND 730 ND ND ND

12/19/2001 ND 1,500 ND ND ND
3/20/2002 ND 200 ND ND 1
6/20/2002 ND 87 ND ND ND
9/20/2002 220 720 ND ND ND

12/31/2002 40 77 ND ND ND
3/25/2003 <200 3 <1 <1 <1
7/1/2003 <200 10 <1 <1 <1

10/2/2003 <200 2 <1 <1 <1
12/9/2003 8 47 <1 <1 <1
3/2/2004 10 49 <1 <1 <1
6/8/2004 <1 <1 <1 <1 <1

9/14/2004 44 37 <0.5 <0.5 <0.5
12/28/2004 460 1,300 <1 <1 13

3/29/2005 51 180 <0.5 <0.5 1.8

9/18/1998 ND 15,000 ND ND ND
1/4/1999 ND 8,400 ND ND ND

3/10/1999 ND 6,800 ND ND ND
6/30/1999 ND 4,900 ND ND ND
10/1/1999 --- --- --- --- ---
1/5/2000 ND 8,000 ND ND ND

3/29/2000 ND 6,500 ND ND ND

<---------------------------------------------------ppb------------------------------------------------------>

NotesSample DateSample ID

MW-4

MW-5
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 Table 3.  Analytical Results for Ground Water - Oxygenates - Redwood Oil Service Station, 1100 Bennett Valley Road, Santa Rosa, California

t-Butyl alcohol 
(TBA)

Methyl t-butyl 
ether (MTBE)

Diisopropyl ether 
(DIPE)

Ethyl t-butyl ether 
(ETBE)

t-Amyl methyl ether 
(TAME)

<---------------------------------------------------ppb------------------------------------------------------>

NotesSample DateSample ID

7/11/2000 ND 6,500 ND ND ND
9/29/2000 ND 7,700 ND ND ND
12/7/2000 ND 6,500 ND ND ND
3/6/2001 1,200 2,300 ND ND ND

6/21/2001 ND 6,200 ND ND ND
9/18/2001 ND 3,600 ND ND ND

12/19/2001 1,200 3,300 ND ND ND
3/20/2002 ND 2,200 ND ND ND
6/20/2002 ND 3,200 ND ND ND
9/20/2002 1,000 3,000 ND ND ND

12/31/2002 2,200 2,400 ND ND ND
3/25/2003 1,400 1,600 <1 <1 18

7/1/2003 1,800 2,200 <1 <1 20
10/2/2003 910 2,500 <1 <1 23
12/9/2003 780 1,600 <1 <1 15

3/2/2004 600 1,000 <1 <1 11
6/8/2004 <500 1,300 <500 <500 <500

9/14/2004 1,100 1,100 <0.5 0.61 12
12/28/2004 900 660 <25 <25 <25
3/29/2005 590 720 <0.5 <0.5 11

9/18/1998 ND 10 ND ND ND
1/4/1999 ND 180 ND ND ND

3/10/1999 ND 91 ND ND ND
6/30/1999 ND 120 ND ND ND
10/1/1999 ND <250 ND ND ND
1/5/2000 ND 260 ND ND ND

3/29/2000 ND <50 ND ND ND
7/13/2000 ND <13 ND ND ND
9/29/2000 ND 610 ND ND ND
12/7/008 --- --- --- --- ---
3/6/2001 640 120 ND ND ND

6/21/2001 ND <1,250 ND ND ND
9/18/2001 ND <1,000 ND ND ND

12/19/2001 590 790 ND ND ND

MW-5

MW-6
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 Table 3.  Analytical Results for Ground Water - Oxygenates - Redwood Oil Service Station, 1100 Bennett Valley Road, Santa Rosa, California

t-Butyl alcohol 
(TBA)

Methyl t-butyl 
ether (MTBE)

Diisopropyl ether 
(DIPE)

Ethyl t-butyl ether 
(ETBE)

t-Amyl methyl ether 
(TAME)

<---------------------------------------------------ppb------------------------------------------------------>

NotesSample DateSample ID

3/20/2002 ND 810 ND ND ND
6/20/2002 ND 960 ND ND ND
9/20/2002 1,200 1,500 ND ND ND

12/31/2002 2,200 2,300 ND ND ND
3/25/2003 1,200 1,000 <1 <1 7

7/1/2003 1,100 1,400 <1 <1 9
10/2/2003 670 1,900 <1 <1 11
12/9/2003 130 280 <1 <1 2
3/2/2004 28 47 <1 <1 1
6/8/2004 <10 <10 <10 <10 <10

9/14/2004 <5 1 <0.5 <0.5 <0.5
12/28/2004 --- --- --- --- ---
3/29/2005 59 29 <0.5 <0.5 <0.5

9/18/1998 ND <1 ND ND ND
1/4/1999 ND 35 ND ND ND

3/10/1999 ND 18 ND ND ND
6/30/1999 ND <125 ND ND ND
10/1/1999 ND <100 ND ND ND
1/5/2000 ND <50 ND ND ND

3/29/2000 ND <50 ND ND ND
7/11/2000 ND 12 ND ND ND
9/29/2000 ND <25 ND ND ND
12/7/2000 ND <25 ND ND ND
3/6/2001 83 <2.0 ND ND 7.5

6/21/2001 ND <500 ND ND ND
9/18/2001 ND <50 ND ND ND

12/19/2001 ND <50 ND ND ND
3/20/2002 ND --- ND ND ND
6/20/2002 ND <20 ND ND ND
9/20/2002 130 7.7 ND ND ND

12/31/2002 130 5 ND ND ND
3/25/2003 <200 41 <1 <1 <1

7/1/2003 <200 49 <1 <1 <1
10/2/2003 <200 31 <1 <1 <1

MW-7

MW-6
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 Table 3.  Analytical Results for Ground Water - Oxygenates - Redwood Oil Service Station, 1100 Bennett Valley Road, Santa Rosa, California

t-Butyl alcohol 
(TBA)

Methyl t-butyl 
ether (MTBE)

Diisopropyl ether 
(DIPE)

Ethyl t-butyl ether 
(ETBE)

t-Amyl methyl ether 
(TAME)

<---------------------------------------------------ppb------------------------------------------------------>

NotesSample DateSample ID

12/9/2003 27 24 <1 <1 <1
3/2/2004 210 17 <1 <1 <1
6/8/2004 <10 <10 <10 <10 <10

9/14/2004 89 6 <0.5 <0.5 <0.5
12/28/2004 360 3.7 <0.5 <0.5 <0.5

3/29/2005 110 2 <1 <1 <1

9/18/1998 ND <1 ND ND ND
1/4/1999 ND <5.0 ND ND ND

3/10/1999 ND <5.0 ND ND ND
6/30/1999 ND <5.0 ND ND ND
10/1/1999 ND <5.0 ND ND ND
1/5/2000 ND <2.0 ND ND ND

3/29/2000 ND <0.5 ND ND ND
7/11/2000 ND <0.5 ND ND ND
9/29/2000 ND <0.5 ND ND ND
12/7/2000 ND <0.5 ND ND ND
3/6/2001 ND <2.0 ND ND ND

6/21/2001 ND <5.0 ND ND ND
9/18/2001 ND <5.0 ND ND ND

12/19/2001 ND <5 ND ND ND
3/20/2002 ND <1 ND ND ND
6/20/2002 ND 4 ND ND ND
9/20/2002 ND <5 ND ND ND

12/31/2002 ND <1 ND ND ND
3/25/2003 <200 <1 <1 <1 <1
7/1/2003 <200 <1 <1 <1 <1

10/2/2003 <200 <1 <1 <1 <1
12/9/2003 <5 <1 <1 <1 <1
3/2/2004 <5 1 <1 <1 <1
6/8/2004 <1 <1 <1 <1 <1

9/14/2004 <5 <0.5 <0.5 <0.5 <0.5
12/28/2004 <5 <0.5 <0.5 <0.5 <0.5
3/29/2005 <5 1.9 <0.5 <0.5 0.6

MW-7

MW-8

Page 4 of 10



 Table 3.  Analytical Results for Ground Water - Oxygenates - Redwood Oil Service Station, 1100 Bennett Valley Road, Santa Rosa, California

t-Butyl alcohol 
(TBA)

Methyl t-butyl 
ether (MTBE)

Diisopropyl ether 
(DIPE)

Ethyl t-butyl ether 
(ETBE)

t-Amyl methyl ether 
(TAME)

<---------------------------------------------------ppb------------------------------------------------------>

NotesSample DateSample ID

7/11/2000 ND <0.5 ND ND ND
9/29/2000 ND <0.5 ND ND ND
12/7/2000 ND <0.5 ND ND ND
3/6/2001 ND <2.0 ND ND ND

6/21/2001 ND <5.0 ND ND ND
9/18/2001 ND <5.0 ND ND ND

12/19/2001 ND <5 ND ND ND
3/20/2002 ND <1 ND ND ND
6/20/2002 ND 5 ND ND ND
9/20/2002 ND <5 ND ND ND

12/31/2002 ND <1 ND ND ND
3/25/2003 <200 <1 <1 <1 <1
7/1/2003 <200 <1 <1 <1 <1

10/2/2003 <200 <1 <1 <1 <1
12/9/2003 <5 <1 <1 <1 <1
3/2/2004 <5 1 <1 <1 <1
6/8/2004 <1 <1 <1 <1 <1

9/14/2004 <5 <0.5 <0.5 <0.5 <0.5
12/28/2004 <5 <0.5 <0.5 <0.5 <0.5
3/29/2005 <5 <0.5 <0.5 <0.5 <0.5

7/11/2000 ND 8.1 ND ND ND
9/29/2000 ND 12 ND ND ND
12/7/2000 ND 13 ND ND ND
3/6/2001 ND 12 ND ND ND

6/21/2001 ND 34 ND ND ND
9/18/2001 ND 39 ND ND ND

12/19/2001 ND 47 ND ND ND
3/20/2002 ND 26 ND ND ND
6/20/2002 ND 60 ND ND ND
9/20/2002 ND 66 ND ND ND

12/31/2002 16 64 ND ND ND
3/25/2003 <200 63 <1 <1 <1

7/1/2003 <200 71 <1 <1 <1
10/2/2003 <200 110 <1 <1 <1

MW-10

MW-9
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 Table 3.  Analytical Results for Ground Water - Oxygenates - Redwood Oil Service Station, 1100 Bennett Valley Road, Santa Rosa, California

t-Butyl alcohol 
(TBA)

Methyl t-butyl 
ether (MTBE)

Diisopropyl ether 
(DIPE)

Ethyl t-butyl ether 
(ETBE)

t-Amyl methyl ether 
(TAME)

<---------------------------------------------------ppb------------------------------------------------------>

NotesSample DateSample ID

12/9/2003 <5 96 <1 <1 <1
3/2/2004 <5 83 <1 <1 <1
6/8/2004 <1 54 <1 <1 <1

9/14/2004 11 35 <0.5 <0.5 <0.5
12/28/2004 <5 <0.5 <0.5 <0.5 <0.5
3/29/2005 <5 29 <1 <1 <1

7/11/2000 ND 12 ND ND ND
9/29/2000 ND 33 ND ND ND
12/7/2000 ND <2.5 ND ND ND
3/6/2001 ND <2.0 ND ND ND

6/21/2001 ND <25 ND ND ND
9/18/2001 ND <25 ND ND ND

12/19/2001 ND <5 ND ND ND
3/20/2002 ND <1 ND ND ND
6/20/2002 ND 6 ND ND ND
9/20/2002 ND <5 ND ND ND

12/31/2002 ND <1 ND ND ND
3/25/2003 <200 <1 <1 <1 <1

7/1/2003 <200 <1 <1 <1 <1
10/2/2003 <200 <1 <1 <1 <1
12/9/2003 <5 <1 <1 <1 <1
3/2/2004 <5 1 <1 <1 <1
6/8/2004 <1 <1 <1 <1 <1

9/14/2004 <5 <0.5 <0.5 <0.5 <0.5
12/28/2004 <5 <0.5 <0.5 <0.5 <0.5
3/29/2005 <5 <0.5 <0.5 <0.5 <0.5

7/11/2000 ND 3.3 ND ND ND
9/29/2000 ND 4.7 ND ND ND
12/7/2000 ND --- ND ND ND
3/6/2001 ND --- ND ND ND

6/21/2001 ND <25 ND ND ND
9/18/2001 ND 11 ND ND ND

12/19/2001 ND 22 ND ND ND

MW-12

MW-10

MW-11
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 Table 3.  Analytical Results for Ground Water - Oxygenates - Redwood Oil Service Station, 1100 Bennett Valley Road, Santa Rosa, California

t-Butyl alcohol 
(TBA)

Methyl t-butyl 
ether (MTBE)

Diisopropyl ether 
(DIPE)

Ethyl t-butyl ether 
(ETBE)

t-Amyl methyl ether 
(TAME)

<---------------------------------------------------ppb------------------------------------------------------>

NotesSample DateSample ID

3/20/2002 ND 8 ND ND ND
6/20/2002 ND 14 ND ND ND
9/20/2002 ND 36 ND ND ND

12/31/2002 ND --- ND ND ND
3/25/2003 <200 8 <1 <1 <1
7/1/2003 <200 6 <1 <1 <1

10/2/2003 <200 27 <1 <1 <1
12/9/2003 <5 14 <1 <1 <1
3/2/2004 9 7 <1 <1 <1
6/8/2004 <1 1.5 <1 <1 <1

9/14/2004 <5 2 <0.5 <0.5 <0.5
12/28/2004 <5 <0.5 <0.5 <0.5 <0.5
3/29/2005 <5 0.6 <0.5 <0.5 <0.5

8/8/2000 ND ND ND ND ND
9/29/2000 ND <5.0 ND ND ND
12/7/2000 ND <2.5 ND ND ND
3/6/2001 ND <2.0 ND ND ND

6/21/2001 ND <25 ND ND ND
9/18/2001 ND <50 ND ND ND

12/19/2001 21 <5 ND ND ND
3/20/2002 ND <1 ND ND ND
6/20/2002 ND 10 ND ND ND
9/20/2002 ND <5 ND ND ND

12/31/2002 21 <1 ND ND ND
3/25/2003 <200 <1 <1 <1 <1

7/1/2003 <200 <1 <1 <1 <1
10/2/2003 <200 <1 <1 <1 <1
12/9/2003 <5 <1 <1 <1 <1
3/2/2004 6 2 <1 <1 <1
6/8/2004 <1 <1 <1 <1 <1

9/14/2004 <5 <0.5 <0.5 <0.5 <0.5
12/28/2004 <5 <0.5 <0.5 <0.5 <0.5
3/29/2005 <5 <0.5 <0.5 <0.5 <0.5

MW-13

MW-12
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 Table 3.  Analytical Results for Ground Water - Oxygenates - Redwood Oil Service Station, 1100 Bennett Valley Road, Santa Rosa, California

t-Butyl alcohol 
(TBA)

Methyl t-butyl 
ether (MTBE)

Diisopropyl ether 
(DIPE)

Ethyl t-butyl ether 
(ETBE)

t-Amyl methyl ether 
(TAME)

<---------------------------------------------------ppb------------------------------------------------------>

NotesSample DateSample ID

3/20/2002 ND 6 ND ND ND
6/20/2002 ND 52 ND ND ND
9/20/2002 32 75 ND ND ND

12/31/2002 86 140 ND ND ND
3/25/2003 <200 63 <1 <1 <1

7/1/2003 <200 52 <1 <1 <1
10/2/2003 <200 25 <1 <1 <1
12/9/2003 11 22 <1 <1 <1
3/2/2004 61 7 <1 <1 <1
6/8/2004 <1 <1 <1 <1 <1

9/14/2004 <5 <0.5 <0.5 <0.5 <0.5
12/28/2004 14 <0.5 <0.5 <0.5 <0.5

3/29/2005 25 0.6 <0.5 <0.5 <0.5

MW-15 @ 
30'

5/4/2005 2,100 22,000 5 <5 59

MW-15 @ 
60'

5/4/2005 7 59 <0.5 <0.5 0.6

MW-15 @ 
83'

5/4/2005 <5 7.3 <0.5 <0.5 0.6

MW-15 @ 
140'

5/4/2005 2,100 19,000 <5 <5 52

MW-16 5/3/2005 51 120 <0.5 <0.5 0.6

MW-17 5/3/2005 <5 32 <0.5 <0.5 <0.5

6/30/1999 ND <5.0 ND ND ND
10/1/1999 ND <5.0 ND ND ND
1/5/2000 ND <5.0 ND ND ND
2/8/2000 ND <2.0 ND ND ND

3/28/2000 ND <0.5 ND ND ND

DW-1020

MW-14
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 Table 3.  Analytical Results for Ground Water - Oxygenates - Redwood Oil Service Station, 1100 Bennett Valley Road, Santa Rosa, California

t-Butyl alcohol 
(TBA)

Methyl t-butyl 
ether (MTBE)

Diisopropyl ether 
(DIPE)

Ethyl t-butyl ether 
(ETBE)

t-Amyl methyl ether 
(TAME)

<---------------------------------------------------ppb------------------------------------------------------>

NotesSample DateSample ID

4/21/2000 ND <2.0 ND ND ND
5/26/2000 ND <0.5 ND ND ND
6/26/2000 ND <2.0 ND ND ND
7/21/2000 ND <2.0 ND ND ND
8/29/2000 ND <2.0 ND ND ND
9/29/2000 ND <2.0 ND ND ND
10/3/2000 ND <2.0 ND ND ND
12/7/2000 ND 2 ND ND ND

12/29/2000 ND <2.0 ND ND ND
1/5/2001 ND <2.0 ND ND ND
1/5/2001 ND <5.0 ND ND ND

1/29/2001 ND <5.0 ND ND ND
2/9/2001 ND <5.0 ND ND ND

2/22/2001 ND <2.0 ND ND ND
2/28/2001 ND <5.0 ND ND ND
3/6/2001 ND <2.0 ND ND ND
4/6/2001 ND <5.0 ND ND ND

5/14/2001 ND <5.0 ND ND ND
6/21/2001 ND <5.0 ND ND ND
7/13/2001 ND <5.0 ND ND ND
8/22/2001 ND <5.0 ND ND ND
9/18/2001 ND <5.0 ND ND ND
10/8/2001 ND <5 ND ND ND

11/20/2001 ND <5 ND ND ND
12/19/2001 ND <5 ND ND ND
1/15/2002 ND <1 ND ND ND
2/14/2002 ND <2.0 ND ND ND
3/20/2002 ND <1 ND ND ND
4/11/2002 ND <5 ND ND ND
5/15/2002 ND <5 ND ND ND
6/20/2002 ND <1 ND ND ND
7/10/2002 ND <5 ND ND ND
8/8/2002 ND <5 ND ND ND

9/20/2002 ND <5 ND ND ND
12/31/2002 ND <1 ND ND ND

DW-1020
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 Table 3.  Analytical Results for Ground Water - Oxygenates - Redwood Oil Service Station, 1100 Bennett Valley Road, Santa Rosa, California

t-Butyl alcohol 
(TBA)

Methyl t-butyl 
ether (MTBE)

Diisopropyl ether 
(DIPE)

Ethyl t-butyl ether 
(ETBE)

t-Amyl methyl ether 
(TAME)

<---------------------------------------------------ppb------------------------------------------------------>

NotesSample DateSample ID

3/25/2003 <200 <1 <1 <1 <1
7/1/2003 <200 <1 <1 <1 <1

10/2/2003 <200 <1 <1 <1 <1
12/9/2003 <5 <1 <1 <1 <1
3/2/2004 <5 <1 <1 <1 <1
6/8/2004 <1 <1 <1 <1 <1

9/14/2004 <5 <0.5 <0.5 <0.5 <0.5
12/28/2004 <5 <0.5 <0.5 <0.5 <0.5
3/29/2005 <5 <0.5 <0.5 <0.5 <0.5

Explanation:
ppb = parts per billion

DW-1020
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Table 4.  Analytical Results for Soil, 1100 Bennett Valley Road, Santa Rosa, California

Sample
ID

Date Sample Depth
(feet)

TPH-Gas TPH-Diesel Benzene Toluene Ethyl-Benzene Xylenes MTBE

<-------------------------------------------------------- ppm ------------------------------------------------------->

MW-1 5/15/92 11 250 --- 2.7 11 4.8 19 ---

5/15/92 25.5 1.1 --- 0.120 0.066 0.012 0.069 ---

MW-2 5/15/92 11 120 --- 1.0 2.0 1.5 4.3 ---

5/15/92 19.5 18 --- 0.095 0.130 0.030 0.170 ---

MW-3 5/15/92 11 17 --- 0.029 0.120 0.210 0.440 ---

5/15/92 11 --- --- 0.097 0.170 0.140 1.5 ---

5/15/92 16 1.7 --- 0.0076 0.013 0.014 0.049 ---

5/15/92 18.5 <1 --- 0.0041 0.007 <0.0025 <0.0093 ---

MW-5 9/14/98 6.0 9.2 93 2.3 4.9 1.7 9.2 ---

MW-6 9/14/98 4.5 <0.5 <1.0 <0.005 <0.005 0.013 0.023 ---

MW-7 9/14/98 6.0 13 2 0.14 0.028 0.096 0.084 ---

MW-8 9/14/98 5.5 <0.5 <1.0 <0.005 <0.005 <0.005 <0.010 ---

MW-91 6/19/00 11.5 <1.0 <1.0 <0.005 <0.005 <0.005 <0.005 <2.01

MW-101 6/19/00 6.5 <1.0 <1.0 <0.005 <0.005 <0.005 <0.005 <2.01

MW-111 6/19/00 11.5 330 <1.0 3.3 3.7 6.2 200 <101

MW-121 6/19/00 11.5 <1.0 <1.0 <0.005 <0.005 <0.005 <0.005 <2.01

MW-13 7/18/00 7.5 480 382 2.1 4.0 10 31 0.51



Table 4.  Analytical Results for Soil, 1100 Bennett Valley Road, Santa Rosa, California

Sample
ID

Date Sample Depth
(feet)

TPH-Gas TPH-Diesel Benzene Toluene Ethyl-Benzene Xylenes MTBE

<-------------------------------------------------------- ppm ------------------------------------------------------->

B-1 7/18/94 4.5-5.0 <1 --- <0.0025 <0.0025 <0.0025 <0.0025 ---

7/18/94 14.5-15.0 76 --- 0.510 0.490 0.680 3.6 ---

7/18/94 18.0-18.5 <1 --- 0.066 <0.0025 0.013 0.014 ---

B-2 7/18/94 13.0-13.5 <1 --- <0.0025 0.007 0.003 0.014 ---

B-3 7/18/94 5.5-6.0 <1 --- <0.0025 <0.0025 <0.0025 <0.0025 ---

7/18/94 10.5-11.0 310 --- 4.8 11 4.7 26 ---

7/18/94 16.0-16.5 44 --- 1.2 1.4 0.360 2 ---

B-4 7/18/94 9.5-10.0 70 --- 1 2.2 0.890 5.2 ---

7/18/94 18.0-18.5 <1 --- <0.0025 <0.0025 <0.0025 <0.0025 ---

B-5 7/18/94 9.5-10.0 60 --- 2.1 2.5 0.590 2.9 ---

7/18/94 14.5-15.0 <1 --- <0.0025 0.0037 <0.0025 <0.0025 ---

B-6 7/18/94 14.5-15.0 <1 --- <0.0025 <0.0025 <0.0025 <0.0025 ---

B-7 7/18/94 12.5-13.0 1.1 --- 0.040 0.1 0.022 0.089 ---

7/18/94 17.5-18.0 <1 --- <0.0025 <0.0025 <0.0025 <0.0025 ---

B-8 10/27/94 8.5-9.5 120 --- 1.9 3.7 2 10 ---

10/27/94 11.5-12.0 180 --- 4.5 7.2 3.1 16 ---

B-9 10/27/94 9.0-9.5 3.0 --- 0.097 0.019 0.062 0.025 ---

10/27/94 17.0-17.5 <1 --- <0.0025 <0.0025 <0.0025 <0.0025 ---

B-10 10/26/94 13.5-14.0 <1 --- <0.0025 <0.0025 <0.0025 <0.0025 ---



Table 4.  Analytical Results for Soil, 1100 Bennett Valley Road, Santa Rosa, California

Sample
ID

Date Sample Depth
(feet)

TPH-Gas TPH-Diesel Benzene Toluene Ethyl-Benzene Xylenes MTBE

<-------------------------------------------------------- ppm ------------------------------------------------------->

B-11 10/27/94 8.5-9.0 <1 --- <0.0025 <0.0025 <0.0025 <0.0025 ---

B-12 10/27/94 9.0-9.5 <1 --- <0.0025 <0.0025 <0.0025 <0.0025 ---

B-13 10/27/94 8.5-9.5 <1 --- <0.0025 <0.0025 <0.0025 <0.0025 ---

B-14 7/18/00 7.5 <1.0 <1.0 <0.005 <0.005 <0.005 <0.005 <0.005

Notes:

1 Sample was analyzed by EPA method 8260B for fuel oxygenates.  No oxygenates were detected at detection limits from 2.0 to 10 ppb.

2 TPH gas was present in the diesel range.
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ECM STANDARD OPERATING PROCEDURE

LOGGING METHOD

Unconsolidated soil is classified and described by trained ECM field personnel.  All available

information is used, including the following: soil recovered in the sampler, including the soil visible

on both ends of the sample retained for possible analysis; soil cuttings generated during drilling; and

the drilling contractor's observations of the drill rig's behavior.

Classification and description of unconsolidated soil is accomplished using the American Society

of Testing and Materials (ASTM) Methods D2487-85 (Unified Soil Classification System (USCS))

and/or D2488-69 (Description and Identification of Soils (Visual-Manual Procedure)).

The soil classification and description is recorded on the field log sheet by ECM field personnel and

includes the following information:

1) Soil type;

2) Soil classification;

3) Soil color, including mottling;

4) Moisture content;

5) Plasticity and consistency (fine-grained material) or density (coarse-grained

material);

6) Percentages of clay, silt, sand and gravel;

7) Grain size range of sands and gravels;

8) Angularity and largest diameter of gravel component;

9) Estimated permeability;

10) Odor; and



11)Any other observations which would assist in the interpretation of the depositional

environment and/or differentiation between the various geologic units expected to be

encountered.

In addition to the above, the ground water levels encountered during drilling and measured after the

water stabilized is also recorded on the field log.



ECM STANDARD OPERATING PROCEDURE

OVM READINGS

ECM uses an organic vapor meter (OVM) to determine the presence or absence of volatile organic

compounds (VOCs), including benzene, toluene, ethylbenzene, and xylenes in soil samples chosen for field

screening.  The OVM uses a photoionization detector (PID) and is calibrated daily to 100 parts per million

of 1-liter of isobutylene.  The OVM, which measures in parts per million by volume (ppmv), is used for

qualitative, not quantitative, assessment because the correlation between the volume measurements of the

OVM and the weight measurements of the laboratory instruments is not well defined. 

A field screen sample is obtained from the brass tube immediately above or below the brass tube containing

the sample selected for possible analysis.  The soil to be screened is removed from the brass tube, and is

placed in a pre-cleaned brass tube with aluminum foil and a polyethylene cap on one end.  The brass tube

is loosely filled to approximately 1/2 full.  Another square of aluminum foil is placed on the open end and

a polyethylene cap with crossed slits is placed over it.

The field screen sample is allowed to temperature equilibrate for approximately 15 to 30 minutes in the sun,

allowing any VOCs which might be present in the soil to volatilize out into the brass tube's headspace.  The

OVM nozzle is then placed inside the sealed brass tube, through the slits in the cap, in order to measure the

VOCs present, if any, in the headspace.  The nozzle should remain inside the brass tube for approximately

15 to 30 seconds or until the maximum reading has been recorded on the OVM readout panel.

The depth from which the sample came and the corresponding OVM reading is recorded on the original field

log sheet.  Field observations, OVM and (odor and staining) readings are used in determining which soil

samples are to be analyzed in the laboratory.



ECM STANDARD OPERATING PROCEDURE

MONITORING WELL DESIGN AND CONSTRUCTION

Where possible, information from published and unpublished reports is reviewed prior to installation

of monitoring wells.  Relevant data includes highest and lowest anticipated ground water elevations,

aquifer materials, aquifer yield and contaminants expected.  This information is used to aid the field

geologist rather than to predetermine how the wells will be constructed.  Well construction is based

on site specific conditions and is determined in the field after discussion with the senior geologist.

Monitoring wells are constructed with flush-threaded, 2-inch or 4-inch diameter, slotted PVC,

stainless steel or teflon well screen and PVC, stainless steel or teflon blank casing.  Number 3 or

#212 sand is used in the annular space around the well screen.  The sand is placed into the annular

space around the well screen to approximately 2 feet above the top of the well screen.  If high ground

water conditions exist, the sand may be placed 0 to 1 foot above the top of the well screen.  Two feet

of bentonite pellets are used to separate the sand from the sanitary surface seal (grout).  If high

ground water conditions exist 1/2 foot of bentonite may be used to separate the sand from the

sanitary surface seal.

The grout (Portland cement with approximately 3-5% bentonite powder) is poured into the annular

space above the bentonite pellets.  If the surface seal is greater than 5 feet thick, grout consisting of

cement mixed with 3-5% bentonite powder will be tremied or pumped into the annular space above

the bentonite pellets to prevent the infiltration of surface water into the well.  If the surface seal is

less than 5 feet thick, the grout will be poured from the surface.  The resulting seal will be checked

for shrinkage within 24 hours and additional grout will be added, if necessary.  The surface seal is

used to prevent infiltration of surface water into the well.  

The monitoring well(s) is locked with a stovepipe or cap and covered with a traffic-rated vault if it

is located in a developed area.  The well ID is clearly marked on the cap or casing.



ECM STANDARD OPERATING PROCEDURE

WELL DEVELOPMENT

ECM develops ground water monitoring wells not less than 48 hours after the placement of

the surface seal (grouting) to allow sufficient time for the cement grout to set.  The wells are

developed to restore the natural hydraulic conductivity of the formation(s) to be monitored and to

remove all sand and as much fine-grained material as possible.

Prior to development, ECM field personnel measure the depth to water and the total depth

of the well.  The total depth measurement is compared to the well completion diagram shown on the

field log and any discrepancies are noted.  

Well development consists of several cycles of surging and evacuation of water in the well,

each ending with measurements of temperature, pH, conductivity, and observation of turbidity.

Surging takes place for several minutes to loosen fines from the screened interval.  The  vented surge

block is placed block several feet below the water surface and pulled upward.

Development shall continue for a period of at least four hours or when ten well volumes have

been removed, whichever occurs first, and until ground water removed from the well is clear and

visibly free of suspended materials.  Note the time and the approximate volume of water removed

prior to each determination of the following parameters (and whether well is bailed or pumped dry):

pH, temperature, and specific conductivity.  These measurements should be made a minimum of five

times during well development.  

If micro wells (well diameter 3/4" or less) are installed, the well may not be surged.  In this

case, a minimum of twenty casing volumes will be removed.



If the water is still cloudy after the four hour period but these three parameters have

stabilized, then the well will be considered developed regardless of the volume of water purged from

the well.  Stabilization of pH, temperature, and specific conductivity will be considered to have

occurred when these parameters undergo changes not exceeding +0.1, 0.5 degrees F, and 5 percent,

respectively.  

After development is completed, the depth to water and the total depth of the well are

remeasured.  The total depth of the well and the total depth noted on the field log should be

approximately the same.  All data measured during the procedures described herein are recorded on

the ECM Well Development Form, which is part of the project file.  

The ground water removed from the wells during development remains onsite in 55-gallon

Department of Transportation-approved drums.  The water is removed by a licensed hauler and taken

to an approved disposal facility.



APPENDIX D

WELL COMPLETION DETAILS,
SOIL CLASSIFICATION SYSTEM CHART,

AND BORING LOGS





Project No.: 98-511-21
Well / Boring No.: MW-15
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     Description

Concrete pad, approximately 8"

Sandy GRAVEL with Silt: damp; very compact; 10% silt, 20% fine-coarse
sand, 70% sub-rounded gravel; moderate-high estimated permeability; 
no odor

Saturated below 8 feet

Lean CLAY: gray/brown; 90% clay, 10% very fine sand; low estimated
permeability; no odor

Logged by:  D. Hazard
Drilling company: RSI
Drill date: 3/22/05
Installation method: sonic
Sampler type: 4" continuous
Auger size: 6"
Casing: 2"      
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Project No.: 98-511-21
Well / Boring No.: MW-15
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     Description

Clayey GRAVEL: Brown/gray; wet; 10% clay, 90% gravel; moderate
estimated permeability

Well-graded SAND with Gravel: gray/brown; wet; 80% medium-coarse 
sand, 20% gravel; high estimated permeability

Grades to:
Poorly-graded SAND with Gravel: 50% coarse sand, 50% gravel; 
moderate-high estimated permeability

Grades to:
Well-graded SAND: green/gray; 5% silt, 90% fine-coarse sand,
 5% gravel; moderate-high estimated permeability
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Project No.: 98-511-21
Well / Boring No.: MW-15
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     Description

Clayey SAND with gravel: gray/brown; 10% clay, 70% sand,  
20% gravel; moderate estimated permeability

SILT: brown; 90% silt, 10% sand; very low estimated permeability

Grades to:
SILT with Sand: brown/gray; 80% silt, 10% very fine sand, 10% gravel; low
estimated permeability

Clayey SAND: brown; 10% clay, 80% sand; moderate estimated 
permeability
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Project No.: 98-511-21
Well / Boring No.: MW-15
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     Description

Clayey SAND: 10% clay, 90% fine-coarse sand; moderate estimated
permeability

Grades to:
Clayey SAND with Gravel: dark brown; 15% clay, 70% sand, 
15% gravel; semi-consolidated; low-moderate estimated permeability

Sandy SILT: dark gray; 75% silt, 25% sand; 
semi-consolidated; low estimated permeability
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Project No.: 98-511-21
Well / Boring No.: MW-15
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     Description

Grades to:
Sandy SILT/Silty SAND: 50% very fine sand, 50% silt

Well-graded GRAVEL with Sand: gray/brown; 5% clay, 
25% fine-coarse sand, 70% gravel; high estimated permeability

No recovery: consolidated materials; moderate estimated permeability
estimated from cuttings
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Well / Boring No.: MW-15
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Project No.: 98-511-21
Well / Boring No.: MW-15
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     Description

Sandy SILT with Gravel: gray/brown; 60% silt, 30% fine-medium sand,  
10% well-graded/sub-rounded gravel; low estimated permeability, no odor

Grades to:
Sandy SILT with Gravel: gray/brown; 70% silt, 20% sand,   
10% well-graded/sub-rounded gravel; low estimated permeability, no odor

Silty SAND: 30% silt, 70% sand; moderate estimated permeability;
no odorSM
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Project No.: 98-511-21
Well / Boring No.: MW-15
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     Description

Silty SAND: brown/gray; 30% silt, 70% very fine-fine sand; 
moderate estimated permeability; no odor

BOH at 150 feet
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Project No.: 98-511-21
Well / Boring No.: MW-16
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     Description

Pavement
Silty SAND: gray/brown; dry; 20% silt, 80% sand (fill); moderate to high
estimated permeability; no odor
Sandy Lean CLAY: 80% clay, 20% very fine sand; low estimated 
permeability; no odor

Silty SAND/Sandy SILT: 50% silt, 50% very fine sand; moderate estimated
permeability; no odor

Sandy CLAY/Clayey SAND: dark brown; damp; 50% clay, 50% very 
fine sand; very low estimated permeability, no odor

Saturated below 7 feet

Grades to: 
Sandy CLAY: blue/gray/brown; 80% clay, 20% very fine sand;
low estimated permeability; no odor

Silty SAND with Gravel: brown;  20% silt, 60% sand, 20% gravel; 
moderate to high estimated permeability; no odor
Sandy CLAY: blue/gray/brown; 80% clay, 20% very fine sand; low
estimated permeability; moderate hydrocarbon odor

Sandy SILT: blue/gray; 80% silt, 20% very fine sand; low estimated
permeability; very light hydrocarbon odor
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               Grout interval: 0-26'
               Bentonite seal interval: 26-29'
               Sand interval: 29-40'
               Screened interval: 30-40'
               Depth to water: 

Logged by: D. Hazard
Drilling company: RSI
Drill date: 4/01/05
Installation method: sonic
Sampler type: 4"
Auger size: 6"
Casing: 2"      
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Project No.: 98-511-21
Well / Boring No.: MW-16
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     Description

Silty SAND with Gravel: brown; 10% silt, 70% coarse sand, 20% gravel;
moderate to high estimated permeability

BOH @ 40'
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Well / Boring No.: MW-17
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     Description

Pavement

Sandy Lean CLAY: dark gray; 80% clay, 20% very fine sand; low
estimated permeability; no odor

Sandy Lean CLAY/Clayey SAND: gray; 50% clay, 50% very fine sand;
very low estimated permeability; no odor

Saturated below 7 feet

Grades to Sandy Lean CLAY: gray/brown; 70% clay, 30% very fine sand;
very low estimated permeability; no odor
No recovery at 10-15'

Sandy Lean CLAY: gray/brown; 70% clay, 30% very fine sand; 
very low estimated permeability; no odor
Well-graded SAND with Clay and Gravel: Brown; dry; 15% clay, 70%
 fine sand, 15% gravel (small, rounded); moderate estimated permeability
Lean CLAY with Sand: gray/brown; 80% clay, 20% very fine sand; 
very low estimated permeability; moderate hydrocarbon odor
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               Grout interval: 0-26'
               Bentonite seal interval: 26-29'
               Sand interval: 29-40'
               Screened interval: 30-40'
               Depth to water: 

136
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Logged by: D. Hazard
Drilling company: RSI
Drill date: 4/4/05
Installation method: sonic
Sampler type: 4"
Auger size: 6"
Casing: 2"      
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Well / Boring No.: MW-17
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     Description

Clayey SAND: gray; 30% clay, 70% fine to very fine sand;
low estimated permeability; no odor

Well-Graded SAND with Gravel: brown; saturated; 65% fine to coarse sand 
35% gravel; high estimated permeability; no odor

Grades to: 
SW Well-Graded SAND with Gravel: brown/gray; saturated; 95% fine

to coarse sand,  5% gravel; high estimated permeability; no odor

Well-graded SAND w/ Gravel: Brown; 90%  fine-coarse sand, 10% gravel, 
 semi-consolidated; high estimated permeability; no odor; BOH @ 40'
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APPENDIX E

CHAIN OF CUSTODY AND LABORATORY ANALYTICAL REPORT







































APPENDIX G

WELL DEVELOPMENT AND
GROUND WATER SAMPLING FIELD DATA SHEETS








































